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Figure  1. — Range  of  sioeetgum  (Liquidamhar  styraciflua) . 


SWEETGUM 


(Liquidam'bar  styraciilua) 
By  H.  S.  Betts,  Senior  Engineer,  Division  of  Forest  Products 

Sweetgiim  grows  principally  in  the  southeastern  part  of  the  United 
States.  Formerly,  with  the  seasoning  methods  then  in  use,  it  was 
little  used  on  account  of  the  tendency  of  the  wood  to  warp  and  twist. 
The  introduction  of  improyed  air-drying  and  kiln-drying  practices 
resulted  in  greatly  increased  production,  and  sweetgum  rose  from 
comparatiye  obscurity  as  a  lumber  producer  to  the  rank  in  1942  of 
second  among  the  hardwoods  and  seyenth  among  all  woods. 

The  handsome  figure  and  coloring  of  sweetgum  and  the  ease  with 
which  it  can  be  finished  haye  brought  about  its  extensive  use  for  inside 
trim  and  made  it  the  leadmg  furniture  wood.  It  is  also  widely  em- 
ployed as  a  yeneer  wood  and  is  utilized  in  considerable  quantities 
for  slack  barrels. 

For  its  best  development  the  sweetgum  tree  needs  a  moist,  fairly 
rich  soil,  and  plenty  of  sunlight.  Under  such  conditions  its  growtla 
is  rapid  up  to  the  time  it  reaches  a  diameter  of  about  8  inches.  After 
that  the  growth  is  slower.  The  tree  sometimes  reaches  large  size — 
in  exceptional  cases  attaining  a  diameter  of  over  5  feet  and  a  height 
of  oyer  150  feet.  Sweetgum  springs  up  rapidly  on  the  cut-over  lands 
of  the  Southeast  and  will  undoubtedly  play  a  part  of  considerable 
importance  in  the  reforestation  of  much  idle  land  not  needed  or 
unsuitable  for  the  growing  of  other  crops. 

Nomenclature. — Sweetgum  is  frequently  called  "red  gum"  and 
"star-leaved  g'um"  and  sometimes  merely  "gum."  Commercially 
sweetgmn  lumber  is  separated  into  two  distinct  classes — "sap  gum," 
cut  from  the  sapwood,  and  "red  gum,"  cut  from  the  heartwood.  In 
Europe  the  names  "satin  walnut"  for  the  heartwood  and  "hazel  pine'^ 
for  the  sapwood  are  often  applied  to  material  imported  from  this 
country. 

Distribution  and  growth. — Sweetgum  grows  from  southwestern 
Connecticut  westward  almost  to  Kansas  and  southward  to  central 
Florida  and  eastern  Texas  (fig.  1).  It  also  grows  in  Mexico  and 
Central  America.  The  commercial  range  in  the  United  States  is 
largely  confined  to  the  moist  lands  of  the  lower  Ohio  and  Mississippi 
basins  and  to  the  lowlands  of  the  southeastern  coast. 

Sweetgami  grows  in  mixture  with  other  hardwoods  and  is  frequently 
the  predominant  species.  It  is  intolerant  of  shade  but  will  grow  under 
a  wide  range  of  conditions.  The  best  development  is  reached  in  the 
rich,  moist  soils  of  the  hardwood  bottoms.  Sweetgimi  reproduces  prin- 
cipally by  seed,  but  to  a  small  extent  by  sprouts.  A  moderate  quantity 
of  seed  is  produced  every  year  and  a  heavy  seed  crop  every  third  or 
fourth  year.  The  seedlings  spring  up  readily,  but  soon  die  unless  they 
have  plenty  of  light. 

Average  mature  trees  have  a  diameter  of  from  1^2  to  3  feet  and  a 
height  of  from  80  to  120  feet.  In  forest-grown  trees  straight,  clear 
trunks  are  common.  Sweetgum  grown  in  the  bottom  lands  along  the 
Atlantic  coast  generally  reaches  a  diameter  of  15  inches  and  a  height 
of  100  feet  in  about  50^  years.  In  the  Mississippi  Valley  the  growths 
is  slower,  but  the  trees  ultimately  reach  larger  size. 
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Supply. — Estimates  published  in  1920  ^  placed  the  stand  of  sweet- 
gum  saw  timber  in  the  United  States  at  4tl:,222,000,000  board  feet. 
About  60  percent  of  it  was  located  in  the  lower  Mississippi  River 
valley  and  about  30  percent  in  the  lowlands  of  the  southeastern  coast 
bordering  on  the  Atlantic  Ocean  and  the  Gulf  of  Mexico. 

A  later  estimate,  based  largely  on  the  results  of  forest  surveys  con- " 
ducted  in  the  southeastern  States,  placed  the  stand  at  approximately 
28  billion  board  feet.^ 

Distribution  of  stand  by  regions  follows : 
Region:  stand  {board  feet)^   Region:  Stand  (board  feety 

Alabama  '  2,  575,  900,  000      Oklahoma  «   "  76,  800,  000 

Arkansas  *  3, 141,  7C0',  000      S  mth  Carolina  '  2,  054,  600'.  000 

Fiorida  '  1,  016,  900,  OOO      Texas  ^  *  2,  058,  700,  000 

Georgia  *  2,  409,  800,  000      Virginia   ^  756, 10  ),  000 

Louisiana  "  4,  711,  800,  000      Other  parts  of  range_  '  2, 100,  800,  000 

Mississippi  *  3,  930,  SCO,  000  •  

North  Carolina  "2,  102,  600,  000  Total   27,  837,  OCO,  000 

3  International  i/4-inch  rule. 

*  Based  on  a  forest  survey  conducted  by  the  Southern  Forest  Experiment  Station  of  the 
U.  S.  Forest  Service  as  part  of  a  Forest  Survey  of  the  United  States. 

5  Based  on  a  forest  survey  conducted  by  the  Appalachian  Forest  Experiment  Station  of 
the  U.  S.  Forest  Service  as  part  of  a  i  orest  Survey  of  the  United  States. 

"  Only  part  of  State  included  in  survey.  Remainder  of  State  contains  practically  no 
Eweetgum. 

Based  on  forest  surveys  conducted  by  the  Southern  Forest  Experiment  Station  and  the 
Appalachian  Forest  Experiment  Station  of  the  U.  S.  Forest  Service  as  part  of  a  Forest 
Survey  of  the  United  States. 

s  This  fijrure  is  an  estimate.  It  is  the  difference  between  the  total  estimated  stand  given 
im  Senate  Doc.  No.  32  (see  footnote  2)  and  the  sum  of  the  stands  obtained  in  the  various 
forest  surveys. 

Production  of  Lumber, — The  production  of  sweetgum  lumber  in- 
creased from  about  4,000,000  board  feet  in  1869  to  a  maximum  of 
1,833,000,000  board  feet  in  1926  (fig.  2).  After  1929  production' fell 
olf  sharply  and  in  1932  ^  was  only  202,000,000  board  feet.  By  1942 
it  had  risen  to  840^000,000  board  feet,  produced  in  23  States.  Produc- 
tion in  1943  was  1,044,381,000  board  feet.  The  marked  increase  in 
the  reported  production  of  sweetgum  in  the  last  few  years  lias  been 
due  in  part  to  the  demands  brought  about  by  the  war  and  also  to 
more  thorough  canvasses  of  the  sawmills  cutting  sweetgum,  especially 
the  smaller  mills. 

The  average  annual  production  of  sweetgum  lumber  for  the  10-year 
period  1934-1943  was  585,000,000  board  feet.  Illinois  and  Indiana 
led  in  sweetgum  lumber  production  in  1869.  Arkansas  took  first  place 
in  1899  and  held  it  until  1922.  Since  that  time  Louisiana  has  been  the 
leading  State.^^  Mississippi  ranked  second  from  1907  to  1931.^^  In 
1943  the  leading  sweetgum  lumber-producing  States  were  Alabama, 
Mississippi,  Louisiana,  and  Arkansas.  These  four  States  furnished 
approximately  56  percent  of  the  cut  of  sweetgum  lumber  in  that  year. 

Veneer. — Sweetgum  led  all  other  woods  in  the  production  of  veneer 
up  to  1937.  Since  then  Douglas-fir  has  been  the  leading  veneer  wood. 
In  1905  tlie  amount  of  sweetgum  used  in  veneer  production  was  39,573,- 
000  feet  log  scale.  By  1929  production  had  risen  to  a  maximum  of 
285,035,000  feet.   The  amount  of  sweetgum  used  annually  for  veneer 

^  See  United  States  Forest  Seuvice.    timber  depletion,  lumber  prices,  lumbee 

EXPORTS,   AND   CONCENTRATION   OF  TIMBER  OW^NERSHIP.      Rpt.   On   Senate  ReS.   311,   71  pp. 

1920. 

2  United  States  Congress,  Joint  Committee  on  Forestry,    forest  lands  of  the 
UNITED  STATES.    77th  Coug.,  Ist.  sess,  Senate  Doc.  32,  44  pp.  1941. 
^  A  year  of  business  depression. 

^»  Except  in  1932  and  1933,  when  South  Carolina  was  first,  and  in  1942,  when  Mississippi 
"was  first. 

"  Except  in  1922  and  1923,  when  Arkansas  was  second. 
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production  in  recent  years  lias  averaged  approximately  215,000,000 
feet  log  scale,  equivalent  to  258,000.000  board  feet  of  lumber/^  Sweet- 
gum  used  for  veneer  in  19^3  and  194A  was  262,696,000  and  2-il,532,000 
board  feet  log  scale,  respectively. 

Cooperage. — Sweetgum  was  the  leading  wood  in  the  production  of 
staves  for  slack  barrels  from  1907  to  1929.  It  was  then  displaced  by 
pine  and  has  since  ranked  second.  Maximum  production  occurred 
in  1918,  when  sweetgum  furnished  nearly  half  a  billion  staves.  Pro- 
duction has  declined  considerably  since  that  time.  The  average  annual 
production  of  sweetgum  slack  staves  for  the  period  1929-1939  was 
188,627,000.^^  Sweetgum  also  ranks  second  (next  to  pine)  in  the  pro- 
duction of  slack  heading.  Average  annual  production  of  slack  heading 
for  the  period  1929-1939  amounted  to^  3,087,000  sets.^^  This  is  less 
than  one-fifth  of  the  maximum  production  which  occurred  in  1908. 

Comparatively  small  amounts  of  sweetgum  are  used  for  tight  bar- 
rels. Recent  average  annual  production  has  been  19,555,000  sweetgum 
tight  staves  and  1,413,000  sets  of  tight  heading.^^  The  average  annual 
production  of  sweetgum  in  recent  jea.vs  for  both  slack  and  tight  barrels 
is  estimated  roughly  as  equivalent  to  90,000,000  board  feet.^'^ 

Indeterminate  amounts  of  sweetgum  go  into  cross  ties,  fuel,  fencing, 
excelsior,  paper  pulp,  etc.  The  average  annual  consumption  of  sweet- 
gum for  all  purposes  in  recent  years  is  estimated  as  equivalent  to 
approximately  1  billion  board  feet. 

Properties. — The  wide  sapwood  of  sweetgum  is  white  tinged  with 
pink.  Xot  infrequently  lumber  cut  from  the  sapwood  becomes  tinged 
with  a  bluish  discoloration  caused  by  the  growth  of  certain  moldlike 
fungi.  The  heartwood  is  reddish  brown  in  varying  shades.  Fre- 
quently it  contains  darker  streaks.  The  proportions  of  ^'sap  gum" 
(sapwood)  lumber  and  "red  gum"  (heartwood)  lumber  in  typical 
logs  grown  in  the  ^Mississippi  Delta  region  are  about  three-fifths  and 
two-fifths,  respectively. 

The  annual  rings  are  inconspicuous  and  the  wood  uniform  in  tex- 
ture. It  often  has  interlocked  grain,  which  is  largely  responsible  for 
the  warping  tendencies  of  sweetgum  lumber  and  the  chipping  that  may 
occur  in  working.  If  pronounced,  this  cross  grain  may  cause  brash- 
iiess.  Interlocked  grain,  however,  is  also  responsible  for  the  "ribbon 
stripe"  in  sweetgum — a  pleasing  figure  for  inside  finish  or  furniture. 

Sweetgum  ranks  as  moderately  heavy  and  hard,  moderately 
strong  when  used  as  a  beam  or  i^ost,  moderately  stiff,  and  moderately 
high  in  shock  resistance.  In  ability  to  resist  splitting  by  nails  or 
screws,  sweetgum  has  an  intermediate  rank  among  the  hardwoods. 
It  is  more  resistant  to  nail  splitting  than  oak  or  maple  but  less  so  than 
yellow-poplar  or  sycamore.  In  nail-holding  ability  it  is  classed  in 
an  intermediate  group  of  woods.  Sweetgum  shrinks  considerably  in 
drying — more  than  ash  but  less  than  the  oaks.  The  sapwood  ("sap 
gum")  can  be  readily  kiln-dried  but  is  likely  to  stain  in  the  process. 

^  Average  of  years  1931,  1935,  1937,  and  1939. 

13  Overrun  in  log  scales  is  considered  to  be  20  percent. 
Largelv  southern  pine. 

15  Years  included  in  average  1929,  1931.  1935,  1937,  and  1939.  Statistics  for  later 
years  are  not  available. 

1®  Years  included  in  average  1929,  1931,  and  1939.  Statistics  not  available  for  later 
years. 

-'The  following  conversion  factors  were  used:  3  slack  staves  =  1  board  foot;  1  set- 
slack  heading  =  2  board  feet;  1  tight  stave  =  l  board  foot;  and  1  set-tight  heading=:4 
board  feet. 

18  The  average  weicrht  of  sweetgum  in  an  air-dry  condition  (12  percent  moisture)  is  34 
pounds  per  cubic  foot. 
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The  heartwood  (commercial  "red  gum")  is  more  difficult  to  season, 
and  the  process 'requires  time  and  care  ii  warping  is  to  be  avoided. 

The  heartwood  requires  special  treatment  before  gluing  to  obtain 
the  best  results.  The  sapwood  is  somewhat  easier  to  glue,  but  care- 
fully controlled  conditions  are  necessary  for  satisfactory  results. 
Sweetgum  is  classed  with  the  woods  of  intermediate  durability In 
resistance  to  penetration  by  wood  preservatives  the  heartwood  ranks 
with  the  woods  very  difficult  to  penetrate,  such  as  beech  and  the  white 
oaks.  The  sapwood,  like  that  of  most  other  species,  is  comparatively 
easy  to  treat  with  preservatives  and  can  be  readily  stained  if  a  darker 
color  is  desired.  The  heartwood,  both  figured  and  plain,  can  be 
finished  in  a  wide  variety  of  color  effects. 

Table  1  gives  the  results  of  tests  on  the  machining  properties  of 
sweetgum  and  three  other  outstanding  furniture  woods,  together  with 
the  average  of  all  the  25  southern  hardwoods  included  in  the  tests. 

Sweetgum  is  above  the  average  in  turning  properties  despite  its 
interlocked  grain,  and  also  in  boring  and  steam  bending  properties. 
In  other  properties  it  is  somewhat  below  the  average. 

Sweetgum  can  be  readily  made  into  paper  pulp  by  the  sulphite  proc- 
ess but  is  not  quite  so  easily  pulped  by  the  soda  process.  Both  pulps, 
however,  are  dark  colored  and  rather  difficult  to  bleach — considerably 
more  so  than  pulps  made  from  black  tupelo  {Nyssa  sylvatica)  and 
water  tupelo  {N.  aquatica). 
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FiGUKB  2. — Lumber  production  of  sweetgum,  1869-1943. 

The  sweetgum  tree  produces  a  gum,  known  locally  as  "sweet  gum" 
and  commercially  as  storax,  which  is  in  demand  by  the  manufacturers 
of  perfumes,  tobacco,  adhesives,  and  pharmaceutical  preparations. 
The  properties  and  composition  of  this  gum  are  similar  to  those  of 
Oriental  storax,  obtained  from  a  somewhat  similar  tr ee'^(Liquidambar 
orientalis)  which  grows  in  Asia  Minor.  The  formation  of  storax  in 
sweetgum  is  induced  by  cuts  or  wounds  that  expose  the  surface  of  the 
wood  beneath  the  bark.  Storax  forms  in  the  new  wood  that  grows 
after  the  wound  has  been  made  and  exudes  to  form  a  coating  over  the 
new  wood  and  often  to  soak  into  the  adjacent  bark. 


This  refers  to  heartwood.  The  sapwood  of  all  species  is  low  in  durability  when 
exposed  to  conditions  favorable  to  decay. 
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Table  1. — Percent  of  test  pieces  in  good  condition  after  'being  subjected  to  the 
varioiis  machining  operations 


Species 

Planing 

Shaping 

Turning 

Boring 

Mortising 

Sanding 

Steam 
bending 

Sweetg:um_-_   

51 

21 

86 

92 

58 

23 

67 

Water  tupelo  (tupelo  gum) . 

43 

79 

62 

35 

34 

46 

Yellow-poplar  

70 

12 

81 

87 

63 

19 

68 

Black  walnut   

62 

34 

91 

100 

98 

78 

Average  of  25  species  of  south- 

ern hardwoods   

61 

25 

79 

89 

70 

45 

62 

Principal  uses. — Sweetgum  is  used  principally  for  lumber,  veneer, 
plywoods,  and  slack  cooperage.  Some  sweetgum  is  used  for  cross  ties 
and  for  fuel,  and  comparatively  small  amounts  for  fencing,  excelsior, 
and  paper  pulp.  The  wood  is  not  popular  as  a  fuel  because  it  does  not 
split  readily. 

Sweetgum  lumber  goes  principally  into  boxes  and  crates ;  furniture 
(including  kitchen  cabiuQts)  ;  radio  and  phonograph  cabinets;  and 
interior  trim  and  millwork.  Smaller  quantities  go  into  woodenware 
and  novelties ;  fixtures ;  motor  vehicles ;  and  sewing  machines.  Sweet- 
gum in  the  form  of  veneer  and  plywood  is  used  principally  for  boxes, 
crates,  and  baskets ;  furniture ;  and  interior  woodwork.  Several  thick- 
nesses of  veneer  are  generally  glued  together  to  form  the  plywood 
panels  used  in  furniture,  interior  finish,  and  boxes.  Baskets  and  crates 
for  berries,  fruits,  etc.,  are  generally  made  of  single  sheets  of  veneer 
attached  to  a  light  frame. 

The  amount  of  sweetgum  used  for  furniture  exceeds  that  of  any  other 
wood.  In  1940  its  nearest  competitor  was  yellow  poplar,  which  sup- 
plied about  three-quarters  as  much  furniture  stock  as  sweetgum.  The 
wood  of  some  trees  of  sweetgum  has  rich  and  varied  coloring  and  ir- 
regular markings.  Such  figured  wood  is  especially  valuable  for  face 
veneer  in  plywood  panels  for  furniture  and  interior  finish.  Slack, 
barrels  of  sweetgum  are  used  in  shipping  apples,  potatoes,  lime,  flour, 
etc. 

Considerable  sweetgum  was  shipped  abroad  in  normal  times  both  in 
the  form  of  lumber  and  logs,  principally  to  England,  France,  and 
Germany,  where  much  of  it  was  made  into  furniture.  Some  of  this 
furiTiture  has  found  its  way  back  to  the  United  States  under  the  name 
"satin  walnut"  and  sometimes  as  "Circassian  walnut." 

Table  2  shows  the  amount  of  sweetgum  used  in  the  United  States 
in  the  manufacture  of  various  products  in  1912,  1928,  1933,  and  1940. 
The  quantities  given  include  sweetgum  in  the  form  of  lumber,  veneer, 
and  logs  and  bolts. 


Table  2. — Siveetgum  used  in  the  manufacture  of  wooden  products 
 [Thousands  of  board  feet]  


Classes  of  products 

1912 

1928 

1933 

1940 

Airplanes   .    

14 
6,  918 

Agricultural  implements   

11,976 

115 
1,931 
1  181,  535 
2,  325 
» 1,  609 
182 
728 

93 

Boot  and  shoe  findings   

Boxes,  baskets,  and  crating    

402, 122 
6,  898 

2  1,  750 
1,036 
7, 010 
3,090 
(3) 

436, 020 
2, 917 
(2) 

360 
2,080 

J  364,  973 
1,761 

Boxes,  cigar  and  tobacco    

Butchers'  blocks       

Car  construction  and  repair    

2,110 
776 

Caskets  and  burial  boxes     

•Conduits,  pumps,  and  wood  pipe  

Dairy,  poultry,  and  apiary  supplies.. -  .   

•^0 

1,213 

661 

1  These  figures  for  1933  and  1940  include  sweetgum  used  for  boxes,  baskets,  and  crating  by  plants  which 
were  not  classified  as  manufacturers  of  wooden  products  and  which  were  not  included  in  1912  and  1928. 
The  amounts  included  for  nonmanufacturers  of  wooden  products  were  as  follows:  For  1933,  3,667,000  board 
feet  and  for  1940,  55,325,000  board  feet. 

2  Includes  skewers. 

*  Included  in  "Woodenware  and  novelties." 
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Table  2. — Sioeetgum  used  in  the  mariufacture  of  tvooden  pt^oducts — Continued 
[Thousands  of  board  feet] 


Classes  of  products 

1912 

1928 

1933 

1940 

Dowels  and  skewers 

*  15 

203 
345 
5,  491 

111,028 
7, 049 
9,  244 
76 

(4) 

1,078 
263 
11  275 

434,  417 
1,  922 
ll!2l9 
4 

(4) 

420 

90 
103 
6  602 
'  674 
287, 158 
'654 
1,619 
132 

Electrical  CQuipment 

Firearms 

442 
5  593 
'l48 
182,  932 
1,  345 
lll35 
13 

Fixtures 

Flooring 

Furniture 

Handles 

Instruments,  musical 

Instruments  professional  and  scientific 

Ladders 

Laundry  appliances, .    -   

3,395 
20, 134 

2,  033 
103 

1,164 
9 

170 
77 

Machinery _  ...  

Matches 

Patterns  and  flasks   

I 

1 
70 

47 

Pencils  and  penholders 

Pipes,  tobacco 

12 
30 
416 
15 

7  13,  483 
2, 065 
8  129,  042 
20,  774 
164 
10  270 
200 
150 

Playgi  ound  equipment 

37 
437 

18 
114 

Plumbers'  woodwork 

Printing  material 

44 
45,  200 
98 
110 
5  24,  936 
4,  565 

Radio  and  phonograph  cabinets 

(») 
'  6,  576 
1,  261 
8  138,  488 
3,  017 
163 
10  451 
160 
111 

15,  034 
207 
49 

«  6,  435 
1,  575 
35 
'°  25 
12 
7 

Refrigerators                                               .  - 

Rollers  shade  and  map 

Sash,  doors,  general  millwork   

Sewing  machines 
Ship  and  boat  building 

Shuttles,  spools,  bobbins,  looms-  .   

322 
15 

Signs,  scenery,  displays                  -  _   

Sporting  and  athletic  goods  -      

Surgical  supplies   

Tanks    

1,085 

Toys  

523 
1,783 
(") 

26,  650 

1,916 
626 
166,  093 
7,  532 

530 
84 
34, 999 
429 

1,607 
262 

5,  049 
229 

Trunks  and  valises.  

Vehicles,  motor...    ..- 

Vehicles,  nonmotor               ..   .  .    

Woodenware  and  novelties    

9,819 

3,  433 

3,  748 

9,  583 

Total    

797, 344 

1,  241,  285 

444, 720 

12  759, 144 

*  Dov/els  only;  skewers  included  in  "Butchers'  blocks." 
« Included  in  "Sash,  doors,  general  millwork." 
8  Included  in  "Fuiniture." 
'  Includes  kitchen  cabinets. 

8  Includes  planing-mill  products  such  as  siding,  ceiling,  and  flooring. 

«  Planing-mill  products  not  included  in  1933  and  1940  canvasses  as  in  1912  and  1928  except  flooring,  which 
is  listed  separately. 

10  Does  not  include  looms. 

11  Included  in  "Vehicles,  nonmotor." 

12  This  total  for  1940  is  made  up  as  follows: 

Form  of  material:  Board  feet 

Lumber      505,176,000 

Logs  and  bolts      85, 179, 000 

Veneer       168,789,000 
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